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n J^a - f^tX • CRseudomona 
s cepacia ) H-4(FERM P-14534). i^-a- K*-f;^ • 7"^ 
5^ (Pseudomonas putida ) K4-3 (FERMP-14535), i'U:/ 
• :::.3-*:^rx (Klebsiella pneumoniae ) E-1 
(FERMP-14536). i» U':/i^X-7 • -a — =&-Ti (Kleb 
siella pneunoniae ) K4-1(FERM P-14S37), i'U'/i^x 
•7 • :?"'7>?'3-5' ClOebsiella planticola ) 0-l(FER 
M P-14S38) SCf-fe7 9^7 • VJH2-^H2>>C CSerratIa 
marcescens ) IG-2(FERM P-14539) iPh^^tlltl^-^ 10 

I mm 3 } mim i x w 2 K:iEig<DBf * >wffi 

4^*5 AQjnchoseoron cutaneum ) (IFO 10466) ^T)\'^ 
^. C©*7A{C*)K*4«?r^fSL/mffi^{t?ria-^r^ 

[0 00 1 ] 

ffi14»lotJSftSCXSflJgs^;^f^A{c«6S. ^ 
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[0003] ±ia© c LAS ^r^fer^-f :t 

57^- (Hac) & ii:^i^a'?ht^^7 -(-Wi. 09i 

A4>«c> 9^ u > y^iu- i ^ >l?ffirSttS'J t ©It 
7K:g^*5i^ffl?n, ^W©igg©lf»J)^Wrtt5:<^ 

U-AM^®bfegS*SJ^3nTI,»i (KOlOl). 
[0004] 

tS^jr^K: J: :i- >WSrSttSiJ©^ffi«:fci»r . 
«^ :t >5?ffir£ttffJfem-©^ 5^ u > tcffittifjrJKr 

(,^x^Lm^ct-f)mtu^i)K {5in©fif*-i4fc3t» 

a-Cii/i C ^-^JtO'iC W««IJi?r?*:fitC Jti>g <!: -r -S OXiM. 

xmi^tj:w^mi)mi>. 

[0005] u^x. *iefl^©a*w«):ae<jwjsi^^ 
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[0006] 

7 ( Pseudomonas cepacia ) H-4 (PERM P-14534), ->j.- 
K*:^>^ • ( Pseudomonas putida ) K4-3 (PERM P- 

14S35), U:/S^j:^ • =&-7x (i0ebs1ena ed 
eumoniae ) E-1 (PERM P-14536). i'UT/i^x^ • - a- 
■=&— TX(igeteiena pneumoniae ) K4-1 (PERM P-1453 
7). 5'U:/'>i7 • ( Klebsiella plant 

icola ) 0-1 (PERM P-14538) RU-bv^T • ■7;H2yb 10 
(Serratia marcescens ) K3-2 (PERM P-14539) *> 
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7 Ate L.^a^^t?:SI-<r^ :t > 
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rpERM P-14S34J - rpERM P-14539J ^c2>SitS 

^tf h 'J x^mmwLipw 7.0) Rof5»4vs*sjif.ns 
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i 0.10 SSx BSi+X©**^WrS*iMlif»« 

«. TIB© 6mmx$>'^. aisf«:§Fg€3nfc. 

(a) i^a- \=^t7. • iZJ^i/T H-4 (PERM P-14534). 

(b) i^a- • 7*^5^ K4-3 (PERM P-14535). 
(C) i>\y-^i/3-=7 • Xa-^XTi E-1 (PERM P-1453 
6). (d) i>\y-:fi^:s.v • Xa-*-Tl K4-1 (PERM P- 
14537), (e) 5'U:7"->i^ • 7'9>9':3-^ 0-1 (PERM 

P-14538) Ri>'(f) Hr^5^7 • V.»H2f H2>;^ K3-2 (F 
ERM P-14539). 

[0014] wm 
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0 , 18 vt^-^-x^ V V 181 ■^^x.idmmxm. 

20 {*SC^!^@S{fc'J7^^?-C*>3, 22 «7D— feJb 
(flow cell) i''f:?"©g?^m®-C*0. 24 «KJgm«B 
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[00 1 5} glM-i 

Ur/i/l^ • - j.-*j:.TX E-1 (FERM P-14536) 
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^rtUfiStfc, • ;i<>7'{cj:Sj*S?fiSffl* 0.5ml 

/inin. (ClS^b, X U 3 - i^Oia^i^^rJStt 5KQ, 
?5E ±lOirtV. i80mni/hr. tb. ±12 

osst4*S«=&sl« or ^fii©«iJ>g^«:^'><fc. 
C©Ja^©Ic:SMttS 2 (c^sn-SiiO-C^f), c 
LAS ©i«ScctS?¥L,-ct£;Stt*ss5<)i:Sci*i|iJ2,. 

100 1 6 ] u.mm 2 

±fa©K©5fi^ 1 i|5i«cctris5if4*^?Sfo clas 
?fia<^:^8SSSffl©^(S'J>S^i©M^?ri)a'<:rc. iis£|g«lll 3 
{cjS$tiri»Sji»j iSiKtt» Q.LASiSS 0 

- 7niq/) -C*0, l^ttiHWB O.lmq/1 Tabo/c, l^S, 

naitr 3o^>ra%si//c. 

[0017] aUgil 3 

(PH7.0) ^mi\ x&mimiosL^v 
*SSffl«lffii;5:-5J:5cc clas «8SJraiyri«|s|iS 

(CLAS ?gg : 0, 1, 2, 3, RZJf 4mq/l) ^tM^L 
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[0018] ^m<Dm\i>^'i>mnAi^ms.bx^mt 

Ucti^i, 3 tcfcWSJ: -5 clas 
?:^au-r^£jeg©5**4$i L/c^^i5:Jti$L'/c 
M, MJi|*©tl^Cc«^©j«ii>fflK:tfJ)n*s^&6n2> 
Ci*s*l)?3L/c. C©ffi|fi]», {5]i!!i©jpJJI|7k©ig^«:4> 
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V «JK-?:^Ofc (H4 *© A SB»). SE-,T, @ 4 
[0019] Umm 4 (S£*a4©fflM) 

20 ^ri'JSL, m^(omm^%^^td^mm 5{c^$ti 
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(57) Abstract : 

PURPOSE: To obtain the subject 
sensor having simple and easy 
operability and useful e.g. for the 
examination of the pollution of 
river water with synthetic 
detergents by combining an oxygen 
electrode with a carrier holding an 
immobilized microorganism capable 
^^^^ of decomposing anionic surfactant 
such as Pseudomonas cepacia H-4 . 
CONSTITUTION: An anionic 
surfactant sensor is produced by 
combining an oxygen electrode 22 
with a carrier 20 holding an 
immobilized microorganism capable of decomposing anionic 
surfactants such as Pseudomonas cepacia H-4 (FERM P-14534), 
Pseudomonas putida K4-3 (FERM P-14535), Klebsiella pneumoniae 
E-1 (FERM P-14536) , Klebsiella pneumoniae K4-1 (FERM P-14537) , 
Klebsiella planticola 0-1 (FERM P-14538) or Serratia 
marcescens 3-2 (FERM P-14539) . The objective system 10 for the 
determination of anionic surfactant is produced by holding the 
sensor in a thermostatic bath 18 and combining the sensor with 
a voltammeter to determine the electric current of the oxygen 
electrode 22 of the sensor and a recorder 24 for recording the 
measured data. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] Pseudomonas SEPASHIA (Pseudomonas cepacia) H-4 (FERM 
P-14534), Pseudomonas putida (Pseudomonas putida) K4-3 

(FERMP-14535) , Klebsiella new MONIAE (Klebsiella pneumoniae) 
E-1 (FERMP-14536) , Klebsiella new MONIAE (Klebsiella 
pneumoniae) K4-1 (FERM P-14537), Klebsiella plan CHIKORA () 

[ Klebsiella ] planticolaO-1 (FERM P-14538) And Serratia 
marcescens (Serratia marcescens) K3-2 (FERM P-14539) from — 
with the support which fixed the selected anionic surfactant 
resolvability microorganism The anionic surfactant sensor 
using a microorganism characterized by putting the oxygen 
electrode together. 

[Claim 2] Claim which a microorganism is fixed to 
calcium-alginate gel and characterized by filling up in tubing 
1 Anionic surfactant sensor of a publication. 
[Claim 3] claim 1 or — 2 Anionic surfactant gaging system 
characterized by having the recorder which has the device which 
records change of the thermostat which maintains the anionic 



surfactant sensor and this sensor of a publication at fixed 
temperature, the voltameter which measures the current of the 
oxygen electrode in a sensor, and the measured current. 
[Claim 4] claim 1 or — 2 Measuring method of an anionic 
surfactant characterized by measuring the current which leads 
the sample solution of constant temperature to the 
above-mentioned sensor, and flows an oxygen electrode when the 
current which flows an oxygen electrode is measured and a 
current value is stabilized, while leading the buffer solution 
of constant temperature to the microorganism support in the 
anionic surfactant sensor of a publication, and measuring the 
anionic surfactant concentration in a sample solution from the 
degree of reduction in a current. 

[Claim 5] Trichosporon KUTANEUMU (Trichosporon cutanexam) which 
is omnivorous yeast (IFO 10466) Claim characterized by amending 
the current deduction which was equipped with the column with 
which fixed to calcium-alginate gel and it was filled up in 
tubing, sent the sample solution also in this column, 
investigated current change, and was acquired about the anionic 
surfactant resolvability microorganism 4 Measuring method of 
the anionic surfactant of a publication. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the 
measuring method and gaging system of an anionic surfactant 
using the anionic surfactant sensor and this sensor which used 
the microorganism- This invention is used in order to 
investigate contamination situations, such as river water by 
synthetic detergent, especially. 
[0002] 

[Description of the Prior Art] Although synthetic detergent is 
the indispensable matter for a current life, as a result of the 



use, finally it flows into a river with maintenance of sewerage, 
and the danger of bringing about environmental pollution is 
pointed out strongly. It is the carbon number which is an 
anionic surfactant as a surface active agent for synthetic 
detergent. 12 Straight chain nature alkyl benzene sodium 
sulfonate {"C12LAS" is called hereafter) In order to be most 
used widely, therefore to investigate contamination situations, 
such as river water by synthetic detergent, it is required to 
measure the matter concerned specifically. 

[0003] Above C12LAS It is divided roughly into the approach of 
including and using solvent extraction-colorimetry as a 
conventional method about the microestimation of an anionic 
surfactant, and the approach using instrument for analysis. 
There are a methylene-blue extinction method and an ethyl 
violet extinction method in the former, and it is high 
performance chromatography in the latter. (HPLC) Law, the 
gas-chromatography method, an infrared absorption spectral 
method, etc. can be mentioned. In such assays, generally, when 
the methylene-blue extinction method which is the approach of 
extracting the complex of a methylene blue and an anionic 
surfactant and carrying out colorimetry needs to be used and 
it is necessary to combine not only measurement of the 
concentration in a sample but extent of biodegradation in 
chloroform, and to observe, the instrumental-analysis method 
represented by the high-perf ormance-chromatography method is 
adopted as measurement of simple concentration, in addition, 
Japanese Industrial Standards (JIS) **** — the method is 
specified whenever [ methylene-blue extinction method ethyl 
violet extinction method, and solvent extraction-frame atomic 
absorption ] (KOlOl) . 
[0004] 

[Object of the Invention thru/or the purpose of invention] In 
the assay of the anionic surfactant by the above-mentioned 
conventional technique, the solvent extraction-colorimetry 
method represented by the methylene-blue extinction method has 
very complicated actuation, and a technical problem is in the 



point that a duration is long. In addition, the methylene-blue 
extinction method currently used widely may carry out the 
quantum also of the activity interfering substance to methylene 
blues other than an anionic surfactant, and there is a technical 
problem also in the point that accuracy is missing as 
microanalysis. On the other hand, although it can be called a 
simple approach in comparison with a solvent 
extraction-colorimetry method, an instrumental-analysis 
method has complicated pretreatment, and since the device is 
expensive, it cannot be economically called advantageous 
approach, furthermore, as assay of the anionic surfactant for 
investigating the contamination situation by synthetic 
detergent for river water etc. Although it is [ in / the field ] 
desirable that it can carry out at the place of sample water 
extraction of river water etc. Since neither of the 
conventional methods can be called thing quick enough and 
simple and conveyance of measuring equipment needs an organic 
solvent for the point list which is not easy in large quantities, 
the very serious technical problem for the point that waste 
fluid processing of an organic solvent is required in 
environmental science remains, 

[0005] Therefore, the fundamental purpose of this invention is 
taken into consideration in environmental science, and it is 
in establishing the assay of a quick and simple anionic 
surfactant. Concrete of this invention 1 The purpose does 
not need pretreatment of a sample solution but is not to use 
an organic solvent for measurement and offer a new anionic 
surfactant sensor with a short measurement duration. Concrete 
** of this invention 2 And ** 3 If a necessary device is 
simplified and even the monitoring in the field is possible 
while the purpose offers the gaging system and measuring method 
of an anionic surfactant using the newly developed 
above-mentioned anionic surfactant sensor, it is in closing. 
[0006] 

[The means and operation] which solve a technical problem and 
attain the purpose According to this invention, it is above **. 



1 The purpose Pseudomonas SEPASHIA (Pseudomonas cepacia) H-4 
(FERM P~14534), Pseudomonas putida (Pseudomonas putida) — 
K4-3 (FERM P-14535) — Klebsiella new MONIAE (Klebsiella 
pneumoniae) E-1 (FERM P-14536) , klebsiella new MONIAE 
(Klebsiella pneumoniae) ~ K4-1 (FERM P-14537) — Klebsiella 
plan CHIKORA () [ Klebsiella ] planticolaO-1 (FERM P-14538) And 
Serratia marcescens (Serratiamarcescens) K3-2 (FERM P-14539) 
from — with the support which fixed the selected anionic 
surfactant resolvability microorganism It is attained by the 
anionic surfactant sensor using a microorganism characterized 
by putting the oxygen electrode together. 

[0007] The above-mentioned anionic surfactant sensor (a 
"sensor" may only be called hereafter) If it sets, a 
microorganism is fixed to calcium-alginate gel and it is filled 
up in tubing, since they can carry out unitization, being able 
to use a microorganism and its support as a bioreactor, it is 
advantageous . 

[0008] Above ** 2 The purpose is attained by the anionic 
surfactant gaging system characterized by having the recorder 
which has the device which records change of the thermostat 
which maintains an above-mentioned sensor and this 
above-mentioned sensor at fixed temperature, the voltameter 
which measures the current of the oxygen electrode in a sensor, 
and the measured current. 

[0009] Above ** 3 The purpose is attained by the measuring 
method of an anionic surfactant characterized by measuring the 
current which leads the sample solution of constant temperature 
to the above-mentioned sensor, and flows an oxygen electrode 
when the current which flows an oxygen electrode is measured 
and a current value is stabilized, while leading the buffer 
solution of constant temperature to the microorganism support 
in the above-mentioned sensor, and measuring the anionic 
surfactant concentration in a sample solution from the degree 
of reduction in a current - 

[0010] In addition, when making into a sample solution the 
anionic surfactant solution prepared artificially, it is 



possible for an anionic surfactant resolvability microorganism 
to set a sample solution as optimum thru/or almost optimum 
conditions, but in making real samples, such as river water, 
into a sample solution, the effect of the interfering substance 
appears as the background, and there is an inclination for 
current deduction to become high a little. 

[0011] Trichosporon KUTANEUMU whose effect by the 
above-mentioned interfering substance is omnivorous yeast 
according to this invention (Trichosporon cutaneiam) (IFO 
104 66) the column with which fixed to calcium-alginate gel and 
it was filled up in tubing — having — this column — a sample 
solution — sending the liquid — current change — 
investigating — an anionic surfactant — it can eliminate by 
amending the current deduction acquired about the 
microorganism which has resolution. 

[0012] according to this invention — above — an anionic 
surfactant — especially C12LAS the microorganism which 
biodegrades specifically — fixing — using — **** — These 
microorganisms are the aerobic bacteria isolated from active 
sludge or the river water of every place. [ — previous statement 
-- like -- "FERM P-14534"- "PERM P-14539" — a trust number — 
with — — National Institute of Bioscience and 

Human-Technology, Agency of Industrial Science and Technology 
(Fermentation Research Institute) deposited] — In this 
immobilized microorganism, it is the buffer solution (pH 7.0) , 
for example, the tris hydrochloric-acid buffer solution. And 
a sample solution is only sent. The measurement principle which 
pretreatment is not required of a sample solution, an organic 
solvent is not used, but this invention adopts is in a sample 
solution. C12LAS If it exists The above-mentioned 
microorganism biodegrades the matter concerned,, respiratory 
activity goes up, and, as a result, the oxygen density in a 
sample solution decreases. This amount of dissolved oxygen is 
measured with an oxygen electrode, the oxygen density before 
a sample solution is introduced, and change of the amount of 
dissolved oxygen are regarded as reduction of a current which 



flows an oxygen electrode, and it is in a sample solution. 
C12LAS Concentration is measured. The equipment used for 
measurement Therefore, a bioreactor, a thermostat, and an 
oxygen electrode. The recorder equipped with the device which 
records a voltameter and a current value change, and the pump 
for liquid sending, since it is only piping — a compact thing 

— it can make — measurement duration 10-30 a part — extent 

— (it is mainly dependent on pH of a sample solution) it is, 
since amendment of measured value is still more possible The 
technical problem of the previous statement in the conventional 
technique is solved, and the purpose of this invention is 
attained. 

[0013] 

[Example] etc. next, an anionic surfactant — the example of 
acquisition, the example, and the example of a trial of the 
microorganism which has resolution — being related — this 
invention — further — a detail — and it explains concretely. 
The example active sludge of acquisition of a microorganism, 
and the river water of every place to 0.01 Weight % C12LAS 0.10 
The strain grown in the limiting medium only containing a 
weight % yeast extract was isolated and acclimated. It is the 
obtained strain. C12LAS The strain which whose resolution is 
almost the same and is excellent is the following. 6 It is a 
class and ****ed to Fermentation Research Institute, 
(a) Pseudomonas SEPASHIA H-4 (FERM P~14534 ) , (b) Pseudomonas 
putida K4-3 (FERM P-14535) , (c) Klebsiella new MONIAE E-1 (FERM 
P-14536), (d) Klebsiella new MONIAE K4-1 (FERM P-14537) and (e) 
Klebsiella plan CHIKORA 0-1 (FERM P-14538) And (f) Serratia 
marcescens K3-2 (FERM P-14539) . 

[0014] Example Fig. 1 As being shown C12LAS The gaging system 
was built. This gaging system 10 It sets and is 12. Sample 
solution 121 It is the held bottle with a magnetic type stirrer. 
14 Bottle 12 It is the same, however the buffer solution. 141 
It is the bottle to hold. 16 The buffer solution 141 And sample 
solution 121 Liquid-sending pump of (a peristaltic pump and 
peristallic pump) it is — 18 Thermostat 181 It is the 



thermostat which it had and is 20. It is a microorganism fixed 
reactor. 22 Flow cell (flow cell) It is the oxygen electrode 
of a type. 24 Oxygen electrode 22 the recorder equipped with 
the device which makes a chart reduction change of the 
voltameter and current which measure continuously the current 
which can be set, and carries out the registration — it is — 
26 — piping 28 and 30 and — 32 pass — it is the bottle for 
waste fluid which receives the liquid discharged from a free 
end- microorganism fixed reactor 20 Glass capillary 201 
Previous statement C12LAS a resolvability microorganism is 
supported to calcium-alginate gel — making — the 
above-mentioned capillary 201 Immobilized microorganism with 
which it was filled up inside 203 Buffer solution 141 And sample 
solution 121 In order for the suspended matter which exists by 
the case in a sample solution to reach microorganism 
immobilization support and to make it not spoil the function 
as an immobilized microorganism does not flow out on the 
occasion of liquid sending Capillary 201 Permeable packing 
arranged to both ends (not shown) It has and is this 
microorganism fixed reactor. 20 Rubber tube It pipes in 205a 
and 205b- 30 32 It connects. 

[0015] the case where example of trial concentration is 
measured is shown below, even if it uses which microorganism 
among the microorganisms shown in the "example of acquisition 
of a microorganism" of 1 above — the optimal conditions of a 
microorganism, and C12LAS although the measurement result of 
concentration etc. was the same — klebsiella new MONIAE of the 
river water origin E-1 (FERM P-14536) adopting — drawing 1 the 
gaging system shown — using — C12LAS optimal conditions of 
the above-mentioned microorganism pH 7.0 and 35 degrees C it 
is — although — the life of a microorganism thru/or the 
stability as a sensor — considering — pH 7.0 And temperature 
30 degrees C It set up. that is, it becomes the various 
concentration which is known — as — C12LAS adding — sample 
water solution (C12LAS concentration : 0, 1 and 2, and 4 mg/1) 
Water temperature [ in / it prepares and / a thermostat ] 30 



degrees C It set up. (the buffer solution is not used) . By in 
addition, humid weight 2.5g A microorganism is fixed in 
calcium-alginate gel and it is a column, (a glass capillary, 
capacity :30ml) It put in and the bioreactor was constituted 
by putting permeable packing in both ends. Liquid-sending flow 
rate by the peristaltic pump 0.5ml/min. It sets up and the 
setups of a recorder are resisted. 5Kohm, electrical potential 
difference **10mV, chart speed 180mm/hr. It carried out, each 
above-mentioned sample water solution was sent, and the 
reduction degree of a current value was investigated. The 
response curve in this case is drawing. 2 It is as being shown 
and is C12LAS. It turns out that responsibility becomes high 
depending on concentration. In addition, a measurement 
duration is abbreviation. 10 It also turns out between parts 
that it is short. 

[0016] Example of a trial Example of a trial of 2 above 1 It 
is in a sample water solution similarly. C12LAS The relation 
between concentration and the reduction degree of a current 
value was investigated, a result — drawing 3 as being shown 
— it is — linearity C12liAS Concentration 0-7 mg/1 it is — 
limit of detection 0.1 mg/1 it was . in addition, the case of 
the example of an exam — optimum pH it is not — a sake — as 
a measurement duration 30 a part — between — it required. 

[0017] example of a trial Example of a trial of 3 previous 
statement 1 the same conditions — it is — however — as the 
buffer solution — the tris hydrochloric-acid buffer solution 

(pH7.0) it uses and becomes the various concentration which is 
known at the **** buffer solution — as — C12LAS adding — 
sample solution (C12LAS concentration : 0, 1, 2 and 3, and 4 
mg/1) It prepared, in this case, inside of the sample solution 
which can be set C12LAS the relation between concentration and 
the deduction of a current — drawing 4 as being shown — it 
is — C12LAS Concentration several — mg/1 until — it was 
checked that almost linear responsibility is shown. In addition, 
the measurement duration in this case is abbreviation. 10 It 
was between parts. 



[0018] Case where extracted river water from the river of every 
place, and it considers as a sample solution, and example of 
a trial 3 It is the buffer solution so that it can set. C12LAS 
In the case of the place and river water which compared the case 
where added and it considered as the sample solution of 
predetermined concentration, it became clear that an increment 
was accepted in the deduction of a current. Also in the case 
of what river water, this inclination was the same. This is 
considered that the effect of the interfering substance which 
exists in real samples, such as river water, has appeared as 
the background. Then, C12LAS. Trichosporon KUTANEUMU which is 
the yeast which has polyphagia although it does not have the 
receiving resolution (Trichosporoncutaneum) ( A in drawing 4 
part) IFO 10446 C12LAS It replaces with, fixes in 
calcium-alginate gel, and is an example of a trial. 1 It 
measures similarly and is drawing. 4 Straight line which can 
be set y The intercept was determined. Therefore, drawing 4 The 
graph shown can be used as a calibration curve. 
[0019] example of a trial High-performance-chromatography 
method which is a measuring method and a .conventional method 
according to this invention for 4 river water (correlation with 
a conventional method) C12LAS the result of having measured 
concentration and having investigated both correlation — 
drawing it is shown in 5 — having — ★★★★ — in this case — 
regression y = 0.08+0.76x it is — a correlation coefficient 
— 98% it is — both — it became clear that the method had high 
correlation. 
[0020] 

[Effect of the Invention] the anionic surfactant which serves 
as a standard of contamination, such as a river by synthetic 
detergent, especially by using the biosensor using a 
microorganism as a detecting element according to this 
invention — especially — carbon number 12 Since the 
concentration of straight chain nature alkyl benzene sodium 
sulfonate can be measured simple in a short time and an organic 
solvent is not used unlike a conventional method, environmental 



pollution is not caused. The gaging system by this invention 
is simple, since it can constitute in a compact, it can measure 
also at the place of extraction of sample solution extraction, 
therefore monitoring of real time can be realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the anionic 
surfactant gaging system by this invention. 
[Drawing 2] It is a carbon number as an anionic surfactant. 12 
It is drawing, when straight chain nature alkyl benzene sodiiom 
sulfonate is adopted, the anionic surfactant water solution of 
various concentration is prepared and this is used as a sample 
solution- 1 It is the drawing in which reduction of a current 
value by which the automatic registration was carried out to 
the chart of the recorder in the gaging system shown is shown. 
[Drawing 3] Sample solution pH It is the graph which shows the 
relation between the deduction of the current when not being 
an optimum value, and the anionic surfactant concentration in 
a sample solution. 

[Drawing 4] drawing 3 it is the graph which is the same, however 
prepares the anionic surfactant buffer-solution solution of 
various concentration, and shows the relation between the 
deduction of the measured current, and the anionic surfactant 
concentration in a sample solution, and river water is applied 
as sample water in this graph — as — y Since the intercept 
is already amended, a calibration curve is a graph. 
[Drawing 5] It is the graph which shows correlation with the 
measuring method by this invention, and the 
high-performance-chromatography method which is a 
conventional method and can be trusted in precision. 
[Description of Notations] 
10 : Anionic Surfactant Gaging System, 



12 : Sample Solution Bottle, 

121 : Sample Solution, 

14 : Buffer-Solution Bottle, 

141 : Buffer Solution, 

16 : Pump for Liquid Sending, 

18 : Thermostat, 

20 : Microorganism Immobilization (Biotechnology) Reactor, 
22 : Oxygen Electrode, 

24 : Recorder Equipped with Voltameter and Device for Chart 
Registration, 

26 : Bottle for Waste Fluid 
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Drawing 4 



Drawing 5 




